ne nee eam Tae eee 


Giant Turbines 


Kakhovka Hydro Power Plant. The application of a forge-welded. rotor 


the opinion that when using this austenitic steel for ths con- 
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: ; most 
veing elaborated, which is equal to the capacity of the entire 


and a new type of blade, 7680 mm in length, made it possi.ble 

to reduce the over-all size of a 150,000 kw turbine, to the 
over-all size of the 100,000k# generator; which means reducing 
its weight by 1+ times for each kw produced and shortening the 
length of the turbine by 7m. By introducing slightly different 
methods in the production and output of high-strength steel, 
the pressure in the turbine can be raised up to 130 atm and the 
temperature to 565°C. This method provides the possibility of 
producing more economical turbines of a capacity of 100,000, 
150,000 and 200,000 kw within the next 2 or 3 years. Already 
during the 5th Five-Year Plan, 4 steam turbine with a capacity 
of 150,000 kw, operating under a pressure of 170 atm and a 
temperature of 550° C, was built by the Leningrad Metal Plant 
(Leningradskiy metallicheskiy gavod), A considerable quaatity 
of austenitic steel was used for the construction of this 
turbine. Designers and scientists of the Soviet Union are of 


struction of turbines, a pressure of 220 atmospheres and a 
temperature of 600°C - with special constructions even of 
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Novyye mashiny; sbornik statey o novykh mashinakh, motorakh, 
apparatakh sozdannykh na Khar 'kovskikh predpriyatiyakh v period 
1956-1958 ge. (New Machines; Collection of Articles on New 
Machines, Motors, and Apparatus Made in Khar'kov Plants Fron 
1956 to 1958) /Khar'kov/. Khar'kovskoye oblastnoye izd-vo, 1958. 
226 p. 4,000 copies printed. 


Compiler: P.I, Zmaga; Scientific Eds.: V.A. Bulgakov (Chief Enggineer, 
Khar'kov Electromechanical Plant), S.A. Vorob'yev (eras of 


Technical Sciences, Docent), L.A. Shubenko-Shubin Chief Machine 
Designer, Khar'kov Turbine Plant, and Corresponding Member, 


Ukrainian SSR Academy of Sciences); Ed.: Ya.Ye. Donskoy; Tech. 
Ed.: M.G. Shevchenko. 


PURPOSE: This collection of articles is to acquaint the reader with 
the latest developments and attainments of the Khar'kov machinery 
manufacturing industry during the 1956-58 period. 
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New Machines; Collection of Articles (Cont.) SOV/1636 


COVERAGE: The book, prepared in the form of a descriptive catalog, 
presents the latest information on machinery and equipment 
manufactured by Khar'kov plants from 1956-58. A detailed descrip- 
tion is given of the following machines and equipment: steam 
turbines, tractors, self-propelled chassis, diesel engines, diesel - 
locomotives, machine tools including unit metal-cutting machine 
tools, conveyors, road building machinery, electric power generators, 
and electrical and electronic instruments. Numerous photograrhs 

_ of the above-listed machinery and equipment are included in the 
text. No personalities are mentioned. There are no references. 


TABLE OF CONTENTS: 
Foreword 
Zmaga, P.I., Director of the. Machinery Manufacturing Division of 


the Khar'kov oblast! Committee of the Ukrainian Communist 
Party. On the Path to Further Technological Progress 


Yaksnin, A.I., Vice Chairman of the Sovnarkhoz of the Khar'kov 
Economic Administrative Region. New Technology as a Powerful 
Lever for the Growth of Labor Productivity 
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New Machines; Collection of Articles (Cont.) S0V/1636 


MACHINES AND MACHINE TOOLS 


Shubenko=Shubin, L.A., Chief Designer at the Khar'kov Turbine 
lant ime v, Corresponding Member of the Acadeny of 
Sciences of the UkrSSR. New Powerful Steam Turbines Manu- 
factured by the Khar'kov Turbine Plant imeni Kirov 25 


Kashuba, B.P., Chief Designer of the Khar'kov Tractor Plant 
imeni Ordzhonikidze. Contribution of the Khar'kov Tractor 
Plant to Socialist Agriculture ho 


Medvedev, I.N., Director of the Khar'kov Tractor Assembly 
Plant. Self-propelled Chassis 52 


Kirnarskiy, A.A., Chief Designer of the Khar'kov Plant for 
Transport Machinery imeni Malyshev. New Types of Internal 
Combustion Locomotives 64 
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LLOV, Ivan Ivanovich, prof.;'YABLONIK, Rakhmiyel' Mordukhovich; KARTSEY, 
ae ley Yasil'yevich; G0G0LEY, Ivan Grigor 'yevich; KUZ'MICHRV, Byurik 
Vladimirovich; KHUTSKIY, Gennadiy Ivmovich; D'YAKONOV, Rostislav 
Ivanovich; PSHBNICHNYY, Victor Dmitriyevich; THHSSHKOV, Aleksandr 
Aleksandrovich; SHUBENKO, LeAe, retsenzent; GERASIMOVA, D.S., tekhn. 


red, 


[Aerodynamics of the blading of steam and gas turbines] Aerodina= 
‘wika protechnoi chasti parovykh i gazovykh turbin, Pod red, 1.1, 

Kirillova, Moskva, Gos, nauchno-tekhn, izd-vo mehinostroit, lit- 
ry, 1958. 246 p. (MIRA 11:10) 


1, Bryanekiy institut transportnogo mashinostroyeniya (for Kirillov). 
2, Chlen-korrespondent Akademii nauk USSR (for Shubenko ). 
(®abromachines rodynamics ) 
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SHUBENKO, L.A. 
pp eK CAPELLA 
oo experience in improving the blading of steam turbines of the 
Kharkov Turbine Plant. Energomashinostroenie 4 no.72i-=!t 
J1 "58. (MIRA 11:10) 


1 
1. Chlan-korrespondent AN USSR. 
(Stean turbines) 
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SOV/96~59=-2-1/18 
Correspouding Member of the 
Asaflamy of Sciences UkrSSR 
Steam Turbines of the Khartkry Turbine Werks - on the 
25th Anniversary of the Works (Pazovyye Surbiny 
Khar'kovskogo turbinnego zavode (k~25-Letiye. KhTG2)) 


PERIODICAL: Teploenergetika, 1959, Nr 2, pp 2-25 (USSR) 


ABSTRACT: 


Card 1/8 


Tis article is a general review of the main types of 
turbine constructed at the Khar’key Turbine Works, 
followed by an outline of future plans. The factory 
commenced operations in January 1935, making 50 MW 
turbines, types AK-50, to the drawings of the American | 
General wlectrice Company. In its cay tnis was the most 
powerful single-cylinder turbine made in the USSR and in 
all some 25 of them were made. Aithcugh many features of 
this design are now out-of-date cuhers Haye prcved their. 
value and are retainsd still. A wajor step farward was 
the manufacture in 1938 of turbine type AK-i100, cf 

100 MW at.1500 r.p.m.with steam sonditions of 29 abn, 
400°G, illustrated in Fig 2. This parsisular turbine 
was destroyed duting the war and rebuilt in 29-5. 

The way in which certain ccnstracticeal features. of 
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SHUBENKO-SHUBIN, LA. 
ponent pow Soinb we in SSN AS, 
Rotor blades of final stages of Soviet-made heavy steam turbines. 
Energomashinostroenie 5 no.1:3-8 Ja '59. (MIRA 12:2) 


1. Chlen-korrespondent AN USSR. 
_ (Blades) (Steam turbines) 
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Powerful steam turbines. Nauka i zhyttia 9 no.5!15-19 
W859. (IRA 12:9) 


1. Chlen-korraspondent AN USSR; glavnyy konstruktor Khar 'kov~ 
skogo turhinnogo zavoda imeni S.M.Kirova. 
(Stean turbines 
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Savva Mikhailovich Zherbin; obituary. Elek,sta. 30 n0.2296 F 
1596 (MIRA 12:3) 
(Zherbin, Savva Mikhailovich, 1903-1958) 
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SHUBENKO-SHUBIN, Leonid Aleksandrovich [Shubenko-Shubin, L,0,]; 
N LABINOVA, NLM., redvizd-va; LIBERMAN, T.R., tekhn.red. 


[Steam turbines for large thermal electric power plants] 
Parovi turbiny dlia potuzhnykh teplovykh elektrostantsii. 
Kyiv, Vyd-vo Aksad.nauk URSR, 1960. 24 p. 

(MIRA 14:4) 


(Steam turbines) 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550110017-0" 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550110017-0 


jas RA RvR eda ie RE Nig te PROM SENEN AST RE TRRU RENE TEE SERRE ay ete UR tee A SR Ce BAR 


Bees WET 


‘SHUBENKO-SHUBIN, Leonid Aleksandrovich; LISETSKIY, Nikolay Longinovich; 
SHVARTS, Viktor Aleksandrovich; KORZH, Petr Ivanovich; PRO:AURA, 
G.F., akademik, retsenzent [deceased]; YERSHOY, ¥.N., dotsent, 


kand, tekhn.nauk, retsenzent; SOROKA, M.S., red. 


{Atlas of drawings and diagrams of gas turbine units] atlas 

konstruktsii i skhem gazoturbinnykh ustanovok. Pod obshchei red. 
b.A.Shubenko-Shubina. Moskva, Gos.nauchno-tekhn.isd—vo mashino— 
stroit.lit-ry, 1960. 183 p. (MIRA 14:1) 


1. Chlen-korrespondent AN USSR (for Shubenko-Shubin), 2. AN USSR 
(for Proskura). , 
(Gas turbines--Design) 
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Turbine Sets for Super-Critical Steam Conditions 


PERIODICAL: Teploenergetika, 1960, Nr 2, pp 3-11 (USSR) 


ABSTRACT: Turbine outputs and steam conditions both continue to 
rise, and Soviet turbine manufacturers are now 
developing sets of 300 atm and 650°C. ‘These steam 
conditions will be used in the superposed 100 MW 
turbine type SKR-100 of the Khar'kov Turbine Works 
and also for single-shaft turbines of 400 and 500 MW 6 
of the Khar'kov and Leningrad works; 240 atm and 580°C 
will be used in the tandem turbines of 600 kW (Leningrad 

—___Metal Works) and 800 MW (Khar'kov Turbo-Generator Works). | 
Although high steam conditions are most effective in 
large turbines, there are advantages in considering 
separately the problems of raising the steam conditions 
and of raising the overall output. This is because the 
difficulties associated with high steam conditions are 

concentrated at the inld end of the turbine whilst those 

Card 1/l2 concerned with large outputs principally affect the 
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exhaust end, The present article considers certain 
constructional features of the inlet and exhaust ends 
of large turbines for super-critical steam conditions: 
the arrangements adopted have an underlying general 
principle, Hitherto the problem of raising steam 
conditions has been one of finding suitable heat-resisting 
materials, and pearlitic-ferritic steels have been used 
Successfully, However, operating experience with the 
Cherepetskaya GRES turbines type SVK-150 running at 

170 atm and 550°C has shown the possibility of using - 
austenitic steels. They withstand still higher steam 
conditions such as 650° at 400 to 400 atm, which are 
limiting values with currently available materials, 
Nevertheless, austenitic steels are expensive and 
difficult to use and turbine designers are trying to 
find ways round these metallurgical problems. Recent 
work in this direction by the Khar'kov Turbine Works in 
collaboration with a number of scientific organisations 
has resulted in the design of the Super-high pressure 
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turbine type SKR-100. The underlying idea of this design 
is to separate the functions of heat-resistance and load~ 
carrying, The large and heavy parts of the stator and 
rotor may then be made of relatively cheap pearlitic- 
ferritic materials, The only parts made of austenitic 
steels are those directly exposed to live steam, and 
they are so few and so small as to have little effect on 
the overall cost, The design problems that have arisen 
in fulfilling this idea are exemplified by describing 
an experimental turbine type SKR-100 rated 100 MW at 4 
3000 rpm. It has stopvalve steam conditions of 300 atm 
and 650°C and reheat to 565°C and is intended for 
-super-position on a medium-pressure turbine of 29 atm 
400°C, In order to reduce the need for austenitic 
steel the turbine is made with two cylinders, the second 
being entirely. of pearlitic steel as the steam temperature 
in it does not exceed 560°C. ‘wo versions of the super- 
high pressure cylinder are made; one uses austenitic 
steel extensively, whilst the other conserves it by the 

_ Card 3/12 adoption of features described below, The steam inlet 
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arrangements and flow parts of the second version of the 
super-high pressure cylinder are illustrated in Figs 1 
and 2 respectively, Live steam is admitted through 
four nozzle boxes to the first stage, where it expands 
to 246 atm and 628°C, It then passes through guide 
vanes and 10 reaction stages to reach a pressure of 
162 atm at 550°C, About 20% of the exhaust steam from ef 
this cylinder flows over and cools the outer surface of 
the inner frame, and leaves the super-high pressure 
_ cylinder through auxiliary outlets near the main steam 
inlet valves, There are also two separate parallel flows 
of cooling steam drawn from the steam pipes beyond the 
governor valves and automatically cooled to a temperature 
of 520°C in cooling devices, The arrangements are 
illustrated schematically in Fig 3, One of these flows 
of steam cools the turbine stator and the other the 
rotor; details of the flow parts are given, After cooling 
: the most heavily loaded parts of the stator and rotor, 
the cooling steam is mixed with the main flow and passes 
Card 4/12 through the high-pressure cylinders, The chamber beyond 
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the first stage contains guide vanes which separate the 

flows of main and cooling steam, s0 permitting use to be 

made of the outlet velocity from the first stage, During ~ 

operation of the set and also during manufacture some 

changes may be made in the sections of the flow paths 

which would affect the degree of reaction, ‘The flow of - 

steam cooling the stator may be controlled according to 

temperatures measured at various places, The temperature 

fields in this design were investigated at the Khar'kov 

Polytechnical Institute at the instance of the Khar'kov io 

Turbo-Generator Works and demonstrated the high efficiency Le 

of this system of cooling. With the turbine operating . 1 wee 

under rated conditions and with a flow of cooling stean 

of 12,5 tons per hour at an initial temperature of 923 0, 

the temperature of the rotor drum nowhere exceeds 540°C. 

A plot of the temperature field and diagram of heat flows 

in the blading and associated parts of the rotor of the 

reactive stage is given in Fig 4, Investigations also 

showed that the mean temperature of the heat flow over 
Card 5/12 the entire reactive part, assuming no heat flow along the 
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rotor, ranges from 540°C near the second stage to 530°C 
near the llth, In practice the more intense cooling of 

the rotor under the guide vanes, and also the heating of 
the rotor near the llth stage by a mixed flow of working 
and cooling steam, will equalise these temperatures, 

Fig 5 shows the temperature field of components of the 
super-high pressure cylinder under rated conditions, 
calculated by the method of Engincer Pereverzev. It has 
been shown that the rotor and casing temperatures nowhere ,/ 
exceed 540 to 550°C, so that the main large parts can be 
made of the conventional pearlitic steels, Thus the 

rotor is made of chrome-molybdenum-tungsten vanadium 

steel EI-415 and the casing of chrome-mnolybdenum 

vanadium steel 15 Kh-1M-1F-L. Austenitic steels are 

used only in the thin-walled parts of the steam inlet 

valve and in the super-high-pressure blading. There is 

not space to describe in detail other important features 

of the type SKR-100 turbine, including the sealing of 

the high-pressure steam ducts, It should be noted, however, 
that cooling is best arranged by using a reactive flow 
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path, which is unusual for Khar'kov Turbine Works designs, 
The valves and seals in the super~high-pressure flow 
path were so well designed that the reactive design 
with cooling steam is as efficient as the impulse design 
with austenitic inner casing and rotor, However, the 
reactive design has a number of important advantages, 
‘namely: the flows of the working. and the cooling steam 
are clearly separated; the use of annular chambers 
after each row of cooling channels facilitates uniform 
steam distribution in the cooling channels of the next a 
row; there are no discs, which even if cooled would 
have to be made of austenitic materials, ‘here is reason 
to suppose that the design features adopted in turbire 

_. type SKR-LOO can be used for much higher steam conditions, 
It is to be expected that by this means turbines can be 
INMIade with materials already developed for stop-valve steam 
temperatures up to 730 and possibly 800°C, ‘The design 
of steam piping for super-high steam conditions presents 
serious difficulties, and similar design features might 
be used to improve matters, A Possible solution, 

Card 7/12 suggested by Candidate of Technical Sciences LD, P, 
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Varshavskiy and the presen; author in 1958 (Author's Certif. No. - 
118805), is a double-walled. steam pipe » & schematic diagram of which 

is given in Fig 6, A pipe of austenitic steel is 

located inside an outer pipe, the intermediate space 

being connected te the inlet of. the primary suner-heater 

which delivers steaw of lower temperature, ‘The inner 

austenitic. pipe throuph which live steam flows is 

mechanically iostressed, The cuter tube is in contact 

with steam of conparatively low temperature (400 to S00°C) -” 

and can be made of pearlitic steel. The austenitic 

pipe is thin-wslled (8 to 10 mr). Thermal insulation. 

of the inner pipe presents problems as it must operate 

in high-pressure stew, A suggested design of double- 

piping for use with the SKR-100 turbine of evo atm and 

650°C is represented in Fig 7. Glass-fibre”’insulation 


; its rate of flow is 0.25 m/sec, It enters at 430°C, is 
Card 8/12 heated vy 25°C and then returns to the super-heater in 
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another steam main where it is heated to 480°C, With 
this design the outer pipe may be made of steel 12KhI1MF 
with a wall thickness of 25 mm, It has been calculated 
that double-walled steam piping for the SKR-100 set will 
require about 15 tons of austenitic steel EYalT and 
about 100 tons of pearlitic steel, whereas the ordinary 
construction would use 90 tons of austenitic steel 
EI-695R. The price economy would be about 2 million 
roubles, Another way of separating temperature from 
stress in the pipework was proposed by engineers of the 
Khar'kov Turbine Works and is illustrated diagrammatically 
in Fig 8, which also shows calculated values of temperature 
in different parts of the steam piping, The inner 
thin-walled austenitic pipe is located inside a 
pearlitic pipe with a gap of about 25 mm. ‘This gap is 
filled with metal insulation in the form of thin-walled 
austenitic sleeves which separate the flows of cooling 
medium, It is calculated that with this arrangement the 

: inner surface of the pearlitic pipe does not exceed 

Card 9/12 a temperature of 540°C, so that it can be made of steel 
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12KhiMF with a thickness of 40 mm, The outer surface 
of the pearlitic pipe is cooled by air which flows in 
a duct between the outside of the pearlitic pipe anda 
jacket of ordinary carbon steel; the hot air is used 
in the furnaces. The design of air-cooled piping is now 
being studied in more detail. It appears likely that ~ 
it will be possible to develop pipe work with ninimum 
amounts of austenitic steel not only for temperatures ee 
of 650°C but also for higher temperatures up to 800°C, ' 
Stop valves are still largely made of austenitic steel 
and there appears to be no immediate prospect of 
developing new designs. The outlet parts and condensers 
of steam turbines are very bulky and those for the 
largest turbines can no longer be transported whole. 
Thus, for the 150 MW turbine type PVK-150 the exhaust 
part of the turbine had to be made in two parts and 
: the condenser in four, The 400 MW sets will present 

: : still greater difficulties. It is also difficult to 
Card ‘10/1a#ake. large parts under vacuum sufficiently rigid. One 
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solution of this problem now being developed by the 
'Khar'kov works again consists in separating the functions 
of the machine so that some of the parts under vacuum 
only provide rigidity and strength whilst others only 
provide sealing. The condenser case and part of the 
exhaust duct are made of reinforced concrete and also 
serve as the foundation for the low-pressure cylinders, | 
The concrete is faced with thin sheets of steel or 
with other material to prevent contact with steam, In i: 
Fig 9 the arrangement is shown applied to the medium-and 
low-pressure turbine type K-300-240, of 300 MW. A brief 
description of the design is Given, The concrete walls 
are air cooled, and special precautions are taken to 
prevent cooling air from leaking into the steam. To 
reduce the temperature of the exhaust ducts when operating 
on light loads, water is injected under automatic 
control, Still better results may be obtained by using 
protective coatings on the concrete. At the instance 
of the Khar'kov Turbine Generator Works a number of 

Card 11/12 Research Organisations are collaborating with the 
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works in the development of such protective coverings as 
capable of operating at temperatures up to 100°C, ‘The “ 
advantages of reinforced concrete for the exhaust parts 

of large turbines are such that the works consider it 
advisable to u8e them for machines of 150 MW. It goes 
without saying that extensive development and operating | 
experience is required to check these important new ideas, 
There are 9 figures and 4 Soviet references, 


ASSOCIATION: aia daa turbinnyy zavod (Khar'kov Turbine 
Works 
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wee (MIRA 13:6) 
1. Chlen-korrespondent Akademii nauk USSR, glavnyy konstruktor 

Xhar'kovskogo turbinnogo zavoda imeni s. M. Kirova. — 
(Steam turbines ) 
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Some constructional decisions concerning important units in 
high capacity turbine installations for supercritical steam 


parameters. Teploenergetika 7 noe2:3-ll F '60. 
(MIRA 1325) 


1. Ehar'kovskiy turbinnyy zavod. Chlen-korrespondent AN USSR. 
(Steam turbines) 
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widely ns not only during the 
1959-1965 § long afterwards. 
This three-cy ; 2 PoMo, % 
eross-sectional diagra j 4s intended for 
unit operation with a boi elivers steam 
through four pipes of 175 mm diameter : groups of nozzle 
valves. Bach nozzle group has one stop valve, 250 mm diameter, 

12. mm diamete of 75 mm diameter. The 

lve which are under live steam 

; t of heat resistant pearlitic 
steel P-3 (1 5Kh2M2FBS) developed Central Scientific Research 
Institute and used Compared with steel 
1L5KhIMIF which ha erating at 
565 0G, steel P3 ha 
and to increase the resistance 
1% of silicon. As in recent new designs of the Khar 
Works, the frame of the steam inlet part of the high-pressuTé 
cylinder of the turbine K-300-240 is made with double walled 
construction but this time without inserted nozzle boxes - a 
Card 2/9 
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This appears to be the first time that this construction has been 
used. it results in considerable simplification, reducing the size 
and wall thickness of the high pressure part. The procedure used 
to avoid the use of nozzle boxes is described. The high pressure 
cylinder contains one single row regulating stage and ten pressure 
stages and develops 100 MW. The stresses and temperatures are such 
that the high pressure rotor can be made of the familiar pearlitic 
steel EI-415. The steam leaves the high pressure cylinder at a 
pressure of 40 atm and temperature of 325 °C through two pipes 400 
mm in diameter to the reheater, from which it is returned ata. 
temperature of 565 °C to the lower part of the medium pressure 
cylinder through two reheat valves. In the medium pressure cylinder 
the direction of flow is opposite t 

eylinder with the idea of reducing 

However, if there is any deviation 

as might result from deposition of salts on the bla 

thrusts could still be developed and, therefore, the usua 

thrust and support bearing is replaced by a separate thrust bearing 
of balanced construction with self-adjusting pads (see Fig 2). We 
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A number of difficulties which were encountered in the design of the 
medium pressure cylinder are discussed; in particular the dises of 
the first two medium pressure stages are subject to high temperatures 
and loadings. In the medium pressure cylinder there are twelve 
stages which reduce the pressure to 2.3 atm, the main flow of steam 
thus being divided into three parts, One third of it passes to the 
five stages of the low pressure eylinder contained in the same frame 
as the medium pressure cylinder, whilst the other two thirds are . 
passed through pipes of 1000 mm diameter to the low pressure cylinder 
in which each flow again passes through five stages. 

The construction of the low pressure rotors is discussed; the discs 
are shrunk on to forged rotor shafts. The relative merits of this 
construction and of the welded rotors used in some other designs are 
considered and it is shown that in this particular type of machine 
the welded rotor offers no special advantages. The three flows of 
low pressure steam pass to a common condenser designed for a pressure 
of 0.035 atm with cooling water supplied at the rate of 35,000 m3/hr 
at a temperature of 12 °C, The cooling surface of about 15,000 m= 
is formed by two main bundles of tubes. The turbine blading design 
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is discussed; it is based on the most recent investigations in this 
In all stages of the turbine there is a small positive 
2.3% at the blade roots, to avoid drawing steam from the 
ise, Excess leakage over the blade 
ands. An interesting detail is . 
des in the medium pressure 
g channels are uniform, 

e medium pressure 
cylinde % designed by M,BoYavel'skiy 
of the tant technical achievement 
is the blading 
peripheral spee 
precedent. de great strides 
in the deve the 
blades of 1050 mm canno 
frequency under working co 
second and third exciting harmonics. 
speed the frequency is about 90 c/s. 
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the blade the centrifugal force on each is over 120 tons and the 
maximum stress is +300 kg/em2 (see stress diagram of Fig 3)» It was 
accordingly necessary to use modified stainless steel type BI-802 
for the blades. The methods of making the blades and of fixing them 
in the rotors are priefly described. f reheat greatly 

tness of the steam pa ater stages 

se of the K-300-240 turbine 8.1%. This i 

r but there is still a risk of erosion - 
speeds and it is the general 

experience 0 th peripheral speeds of 450 m/sec and 
above with steam wetness 5%, protective coating of 
the leading edg d jent protection. | 
Under such conditions rectly from the 
blading. Such a system of water remova i turbine 
K-300+-240 where, as will be seen from Fig at oved 
from the guide vanes of the last sta 
special eonstruction. The method of w 
protection of the lea s of the working bla 
spark deposition of wear resistant hard allo7fo 
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fhe Main Features of the Turbine Set Type K-300-240 KhTGZ. 
A rigid coupling is used between the high and medium pressure rotors: 
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is about 10,000 kW so its turbine is. fairly efficient. Moreover, 
with turbine drive the pumps can be run at the most economic spsed 

to suit the main set conditions, The control and protective system 
is described and a general schematic diagram of the control circuit 
is. given in Fig 5. The turbine uses. the system, previously developed 
by the works, of control with positive and negavive hydraulic feed- 
back and double amplification. An important feature of the new 
system is that it uses water instead of oil as pressure medium. 

The water is delivered from the high pressure side of the condensate 
pumps. to. the main servo-motor at a. pressure of 23 atm and into the 
first amplification line at a pressure of 12 atm. The use of water 
reduces the fire risk and makes it possible to use a higher pressure 
ef working substance in the control system. All the signalling 
devices of the control and protective system (the speed governor, 
the overspeed governor, the vacuum regulator and others) operate on 
the water pressure in the first amplification line or in the 
protection line by altering the flow to the drainage system. Its 
design Ls such that remote control can be used and stable operation 
can be obtained under all conditions, maintaining the frequency iin 
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AUTHOR: Shubenko-Shubin, L.A-, Corresponding Member AS UkrSSR 


TITLE: Certain Technical-Economic Results and Development 
Prospects of Steam-Turbine*tonstruction at the 
Khar 'kov Turbine Works imeni Kirov 


PERIODICAL: Energomashinostroyeniye, 1960, No.11, pp.1-6 


TEXT: The Khar'kov Turbine Works was able to recommence the 
design and manufacture of large steam turbines for power stations 
only 5-6 years ago, In 1955-56 the technical staff. determined 
the main lines of technical development in steam turbine 
manufacture, namely the construction of turbines in the largest 
possible sizes and increasing their efficiency by using the 
highest possible steam conditions consistent with minimum use of 
austenitic steel, In 1957, the works manufactured the first 
condensing turbine type ®KT-100 (VKT-100) of 100 MW at 3000 rpm 
with initial steam conditions of 90 atm and 535°C. This type of 
set was over 6% more efficient than the previously used BK -100-2 
(VK~100-2), Construction of turbines type SJRK~-150 (PVK-150) of 
150 MW commenced in 1958, this uses a steam pressure of 130 atm 
and a temperature of 565°C with reheat to 565°C. The first 
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150 MW turbine in Europe was constructed -in Leningrad in 1953, it. 
was a three cylinder set making extensive use of austenitic steel, 
As compared with this set the turbine PVK-150 of the Khar’kov Works 
has the advantages that it is more efficient, it has only two 
cylinders with two-way flow in the low pressure cylinder, sc that 
the turbine is smaller and indeed little bigger than a 100 MW set, 
It was possible to use the two cylinder design because of a number 
of improvements in the design and manufacture particularly in the 
extensive use of welding and the use of very long blades in the 
last stage, No parts are made of- austenitic steel, Turbines 
type PVK~150 will be one of the main types used in power stations 
built in the period 1959-1965, At the beginning of 1957, the 
works suggested that turbine type K-300-240 (K~300-240) of 

300 MW with initial steam conditions of 240 atm and 580°C using 
only pearlitic steel should be developed instead of a proposed 
turbine of 200 MW. This proposal was: taken up and found to be 

_ much cheaper per installed kilowatt. In 1959, the drawings for 
the turbine type K-~300-240 were compieted and the first such set 
will be built in 1960, This is a three cylinder single~shaft set 
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working as a unit with the boiler from which the steam passes to two 
groups of nozzle valves, The governor valves are built as a unit 
with the stop-valve and separate from the turbine,the valve frame 

is cast of pearlitic steel grade f]~3 (P-3). The high-pressure 
cylinder is of two-wall construction with steam delivered directly 
to the inner cylinder without inserted nozzle boxes, On leaving 

the high pressure cylinder the steam is reheated to 565°C at 

35 atm before passing to the medium pressure cylinder, the frame of 
which also includes five stages of one of the low pressure flows, 

the other two stages being in the third cylinder unit, In the - 
control hydraulic system of turbine K-~300-240 oil is replaced by 

water taken from the pressure side of the condensate pumps which ih 
reduces the fire risk, The reheat conditions are described, 

A most important achievement in this turbine is’ the working blade 
of the last stage which is 975 mm long with a peripheral velocity 
of 542 m/sec, Recent advances in the construction of large 
turbine blades at the Khar'kov Works are illustrated by the 
dimensioned diagram of Fig.l and the data given in Table i. 
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Development of these 975 mm blades opens the door to further 
advances using steam conditions of 240 atm and 580°C which 
practically exhausts the possibility of pearlitic steels, 
Accordingly, these steam conditions with reheat to 565°C should be 
used for Large turbines in the period 1959~1965. Using an exhaust 
stage blade length of 975 mm there would be no difficulty in 
constructing a 400 MW four cylinder turbine but it is considered 
better to make the next step 500 MW with four cylinders on one 
shaft, see Fig.2a. With 975 mm blades in a 500 MW machine the 
condenser vacuum could not be better than 0,04 atm which is, 
however, acceptable. To secure further increases in size, it is 
necessary to split the steam flow in the medium as well as in the 
low-pressure cylinders using tandem construction for example, 

to produce a 600 MW turbine {K-600-240 (K-600-240), shown 
diagrammatically in Fig.2b. The only major design difference 
between this and the K=-300-240 turbine would be in the high pressure 
cylinders. With tandem construction and a 975 mm last stage blade 
the turbine output may be raised to 750 toa 800 MW, the best variant 
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being shown in Fig.2B, which could also be used for a 1000 MW set 
if somewhat higher discharge velocity losses are permitted, 

A prototype of any of these turbines could be manufactured by 1962 
provided that projects for the station as a whole have been worked 
out and the order is given in good time, The technical 
characteristics of recent turbines of 100, 150 and 300 MW are 


the reasons are explained, ; vA 
number of parts in turbines o 

increased tendency to use sta 
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drawing office work, Fig.4& gives information on the man-hours 

Spent in manufacturing turbines of 100 and 150 MW as experience has 
accumulated, Fig.5 shows a graph of the increase in output of 

_ Steam turbines from the Khar'tkov Works taking 1955 as 100%, the 
figure is 630% in 1960 ana should bel060% by 1965, the increase so : 

far has been achieved from the same manufacturing space, Fig.6 i 
shows fraphs of the.changes in numbers. of different categories. of 

staff taking 1955 as 100%, the number of workmen has remained 

about constant, the engineering and technical staff has increased 
to 143.5%. the design staff to 182% and the laboratory staff to 
255%. The data plotted in Fig.7 shows the increase in earnings in 
recent years whilst the actual manufacturing cost of turbines has 
decreased, Not only is the number of engineering and technical 
staff increasing but so is their general level of qualifications, 
More use is being made of computers and other methods of increasing 
designers? output, To. s€cure further advance it is importan: to 
develop at the works a strong development and experimental basis 
-and further to strengthen the engineering-technical Service, 

There are 7 figures, 3 tables and 4 Soviet references, 
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TITLE: The development of turbine manufacture at the 
Khar'kov Turbine Works 


PERIODICAL: Teploenergetika, 1961, No. 10, pp. 25 = 29 


TEXT: The main trends of turbine development are? firstly, 
the manufacture of Large sets whose size is limited only by 

the degree of reliability cequired of the system; secondly, 

the development of sets of higher efficiency, not only by 
raising the steam conditions but also by design improvements, 
Until 1956 the works produced only three types of steam 

turbine of 25 and 50 MW; in the last five years they have 
developed nine types, in ratings up to 500 MW. The first 
condensing turbine type BKT-10O0 (VKT-100) of 100 MW at 

3 000 r-epem. was developed in 1957. This two-cylinder turbine 
had many new design features and operated at steam conditions 

of 90 atm. and 555 Cc. It was substantially more efficient than 
earlier types. A particuiarly important design feature was the 
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last-stage blading 740 mm long. with a mean diameter of 

2 085 mm. The design has proved reliable and satisfactory in 
service. 

The first steam turbine type 8K-I5O0 (PVK-150) of 150 MW at 

3 OOO r.p.m. was made in 1958. This turbine, together with 
type MNBK-200 (PVK--200) of the LMZ represent a considerable 
step forward. The steam conditions are 130 atm. and 565/565 MGs, 
-using only pearlitic and ferritic steel. They are substantially 
more efficient than the 100 MW turbines. The labour required, 
metal content and the demands upon factory floor space are 
relatively less than for the 100 MW machines. because of the 
extensive uSe of welding, for example, in the use of a welded 
low-pressure rotor. In the turbine PVK-150 welded parts and 
assemblies comprise 70% of the total weight of the set. 

The first sets, type PVK-150, were put into operaticn at the 
beginning of 1960. At this time,-a considerable number of 
turbines of this type had been manufactured but, of course, 
there had been no opportunity to modify the features which had 
caused initial teething troubles in service. Thus, 
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unfortunately, at present the works have the problem of putting 
into service and adjusting a large number of sets rather than 

a single prototype. However, experience has already shown that 
these sets, type PVK-150, are very flexible and can be started 
up and shut. down simply and reliably... There is as yet no 
accurate data about the actual efficiency of the sets. though 
preliminary data indicate that the fuel consumption is within. 
guarantee. ; 
In 1960 the works manufactured the first turbine of 300 MW 

type K-300-240. This is a single-shaft three-cylinder set with 
steam conditions of 240 atm. at 580 °C with reheat to 565 °C. © 
As a result of these changes. the turbine type K-300~240 will 

be 17% more efficient than type VKT~100 and the resultant annual 
fuel economy approximates to the cost of the actual set. An 
important achievement in this turbine is the last~-stage blade 

of 1 050 mm, running at 3 006 r.p.em., which has made it possible 
both to construct a set of this output with only three cylinders 
and to make it highly efficient. 

To make three 100 MW turbines requires 50% more labour than to 
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make one type K.500-240,  morecver. the savings in power-station 
construction are very great. Because of the advantages of large 
sets, the works designed in 1960 a single-shaft set, type 

K-500-240 of 50G MW and a two-shaft set, K-800-240. of $00 MW 

for operation with steam conditions of 240 atm. at 580 “C. 
Unfortunately, no decision has yet been taken about the manu 
facture and starting-up cf these sets. Moreover, the Komitet 

po avtomatisaisi1 1 mashinstroyen1yu pri Sovete Ministrow SSSR a 
(Committee of Automation and Engineering of the Council: of . a 
Ministers of the USSR) has not only not yet examined the designs 

for these machines produ.eed by the works but apparently does not 
even intend to dc so during 1961. This is likely to delay 

turbine manufacture in our country and to inflict damage on 

Soviet power engineering. 

The steam conditions used in the turbine K-300-246 (240 atm. 

and 580 °C) have practically exhausted the possibilities of using 
cheap and simple steels of the pearlitic class. Further increase 

in stop-~valve temperature requires the use of austenitic steels 
which, on the basis of present-day knowledge, could operate with 
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steam temperatures up to 650 °C at pressures up to 300 atm. 
Because of manufacturing and operating difficulties with 
austenitic steels, in 1961 the works manufactured for experi~ 
mental operation a superposed turbine, type CKP-!0Q (SKR-~100) 
of 100 MW for steam conditions of 300 atm. and 650 C. However, 
the use of expensive heat-resistant materials is not the only 
way of raising steam temperatures and pressures. For example, 
the hotter parts of machines may be cooled and this procedure 
is being used in another variant of machine, type SKR~100, 

which is now being manufactured. Experience with this machine 
under operating conditions will give the necessary information 
for designing sets with the initial steam temperatures in the 
range. 750 - 800 “C using austenitic steels in very small amounts. 
With the changing fuel balance and the increased availability 
of gas, power gas-turbines are attracting attention and in 
1960-1961 the works made the first. gas turbine of 50 MW which 

is now being erected at a district-heating station and should 
soon be on test. ‘This experimental 50 MW gas turbine, 

type [Ty-S6-3 (GTU-50-806) is intended for power generation 
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and delivery of heat for district heating. It uses the open 
cycle and has three stages of air compression and two stages 

of gas expansion and regeneration. The fuel .is natural. gas. 
With an air temperature of 20 “C it generates 50 MW at the 
generator terminals: the gas temperature at the high-pressure 
combustion chamber is 800 “C and at the low-pressure combustion 
chamber 770 °c. The overall compression ratio is 18, the degree 
-of regeneration is 0.75 and the air consumption is 200 kg/sec. - 
The efficiency at the generator terminals at 100% load is 


33.5%, at 75% Load 31.0% and at 50% load 27.0%. The set has ~ 
a two-shaft arrangement. Tne gas temperature of 800 - 770 “Cc = 


in this set is somewhat higher than that used hitherto in 

Soviet gas turbines. However, the cooling methods in this 
turbine make it possible to use pearlitic steel. It is cal-+ 

culated that the life of such parts as the rotor is about 

100 000 hours; the runner blades of the first stage in the 

high-and low-pressure turbines should be replaced after 

30 000 hours at full load. It has been calculated that for 

power stations with a total installed capacity of 200 ~ 300 MW 
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The development of ...2 £194/E355 wi 


the gas turbine type GTU-50-800 is more economic than steam 
turbines. : 

Operating experience with the new gas turbine will lead to 

further development; in 1960 the works designed a set of 100 MW 

but considered that it should not be manufactured until teething 
troubles with the 50 MW set have been overcome. For major power 
engineering developments gas turbines of some hundreds of MW are ~~ 
required and it has been caltulated that with currently aa 
permissible gas temperatures of 750 -- 600 °c it is quite 

possible to develop gas turbines of up to 200 MW. However, the 
efficiency of such turbines would be lower than that of the 

most recent steam turbines using steam conditions of 240 atm. 

and 580 °c, Amore promising arrangement for base toad sets is 

the steam-gas cycle, the efficiency of which 1s 8+10% hagher 

than that of steam sets of the same steam conditions. The wide 
introduction of sets of this kind depends directly on the 

successful development of such gas turbines as GTU-25 of the 

LMZ and GTU-50 of the KhTGZ and of high-pressure steam generators. 
In recent years the design staff of the works has increased dy 


Card. 7/8 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550110017-0" 


7 "APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550110017-0 


SNCF SRT RELATE BERRI MEETORE AE REE SPI DSTO ne mes see ee 


/006/010/602/008 


Tne developmen: of 
more than 80% whiist the auater of workmen has remained 
approximately the same atd iabour. productivity has. greativ 
increased. Tinus the outpit of Steam turbines reckoned by rating 
has increased by a facter of 4,5 and the cost per installed kito 
watt has been reduzed by a facter of 2.5. Research and déevei-~ 
opment work at the Facicry shouid be extended and the already - 
extensive cooperation with outside institutes and iaboratories 
should be strengthened. In the last two or three years the works | 
has organised its own Steam gas laboratory which has already 
obtained important resuits It has provided data on the 

operation of tne latter stages of largé turbines. particularly 
under wet steam conditians There are 2 figures, 2 tasbies and 

5 Soviet ceferenc es. 
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PHASE I BOOK EXPLOITATION sov/6341 


Shubenko-Shubin Leonid Aleksandrovich Corresponding Member, 
Vv aylovich Gerner, Natan 


Academy of Sciences 7 va 
Yakovlevich Zel'des, Vilor L'vovich Ingul'tsov, Vladimir 
Zel'manovich Kogan, Moisey Yosifovich Pokrassa, Sergey Petro- 
vieh Sobolev, Viktro Pavlovich Sukhinin, Anatoliy Vitol'dovich 
Trzhetsinskly, Avadly Yefimovich Shney dman 

strength of Steam En ine Parts) . 


1ip inserted. 000 copies. 


Prochnost' elementov parovykh turbin ( 
Moscow, Mashgiz, 1962. 567 p. Errata 8 


printed. 


Ed.: R. A. Nikiforova, Engineer; Tech. Ed.: 


Reviewer: B. M. Panshin; 
Chief Ed.: Mashgiz (Southern Dept. ): 


M. S. Gornostaypol'skaya; 
vy. K. Serdyuk, Engineer. 


ntended for steam-turbine designers and service _ 


nnel in the steam-turbine industry. It may 
d students 


PURPOSE:. This book is 1 


and engineering perso 
also be useful 4s a special textbook for teachers an 


specializing 4n the steam- and gas-turbine industry. 
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1. Chlen-korrespondent AN USSR. 
a. {Steam turbines) 
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3/114/62/000/004/002/008 
a ee BL14/E65+ 
EG. xt laee 
AUTHOR: «+ Member 4S UkrssR,.. 
V.b, Engineers 
(TPL: Design of last stage blading for large steam turbines. 
PeRICDICAL: Ene cgomasninostroyenlye, no.#, L982, 5 - 10 


DET: Unit ousput is limited by the maximum permissible 
net ’ the last stage turbine blade. Tne authors discuss 
present stave of art and describe methods used in the 
design of blades at tne Knar'kovkiy turbinnyy gavod imeni Kirova 
(Xhar'kov Turbine Works imeni. Kirov (KnTGZ). & table is given 
showing the main characteristics of longest bdiading developed 
in various countries in Barope and U.S. A and claiming that the 
Longest blades already in service, 1050 mm., were made in USSR 
and correspond to the peripneral speed of 569 n/sec. ° Blade - 
design proceeds by successive approximations. The first 
approximation of permissible blade length is given as a function 
of the specific gravity and elastic limit of the plade material, 
r.p-m., the ratio of cotal blade stress to the stress in an 
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Design of last stage... 


centrifugal forces. Usual formulae are given for the centrifugal 
stress in the blade at a given section. For ease or calculation 
the bending moments due to steam loading are calculated 
sevarately in tangential and axial direction and then added 
vecorially. The eccentric action of the centrifugal force on 
any given intermediate section of the blade causes a bending 
stress relative to the axis of the minimum moment of inertia. 


A general approximate equation is derived. The stress in the 
blade can be reduced by inclining the blade bodily in axial or “a 


tangential directions; or its working part can be displaced with 
respect to its root. Or, most effective of all, it can be bent > 
tangentially. When, oy these means, the stresses on the 
leading and the trailing edge and on the back of the bladeare 
all made equal, it will correspond to the minimum total stress 
in the blade. An example is given of a calculation for a blade 
to be formed by milling, with rotation and bending. The basis 
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AUTHORS : . Shubenko-Shubin, L.A, , Corresponding Member of the 
Academy of Sciences Ukr.SSR , and 
Ostrovskiy, S.I., Engineer 


TITLE: Cooled steam turbine of KhTGZ, type cCKP-100 (SKR-100) 
for super-critical steam conditions 


“PERIODICAL: Energomashinostroyeniye, no.6, 1962, 4-10 


TENT: 4 100. MW, 3000 r.p.m. turbine with initial steam 
conditions of 360 atm and 650 °C with reheat to 565 °C, is” 
described. Maximum steam consumption is 690 tons/hour with an 
output at the generator terminals of 101 380 kW. The turbine is 
designed for super-position on a medium-pressure turbine and 
operates against a back pressure of 31 atm. Numerous design . 
problems were raised by the high steam conditions, necessitating 
several prototype variants of the first superposed turbine, so 4s 
-to have a proved supercritical pressure end similar in size to 
that of a 300 MW condensing turbine. A two-cylinder construction 
was used, the first cylinder being made in two variants: one 
exploiting new austenitic steels ina cylinder. of proved design; Va 
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and one ‘cooled! in which the use of austenitic steels is reduced 

to a minimum. This latter type was made first. The first 

cylinder has one impulse and ten reaction stages, and its exhaust 
steam conditions are 162 atm, 550 °C. The second cylinder has ten 
stages, and after the third the steam is reheated to 100 atm, 

565 °C. Solid couplings are used between the turbine shafts and 
between turbine and alternator. Cooling of the first cylinder was: 
facilitated by the use of reaction blading which, combined with 
efficient glands, gives as high efficiency as the impulse blading 


Cooled steam turbine of KhTGZ ... 


of the austenitic variant. In the first cylinder the blading, 
nozzle boxes and steam delivery pipes are made of austenitic 
steel grade >¥,-612 (EI-612); all Sheth ae are made of 


pearlitic steel, the rotor of grade 3¥\ -415 (EI-415) and the 
casings of grade 15 X1M1>R (15Kh1M1FL). The cooling steam is 
tapped from. the steam lines beyond the governor valves and is 
cooled by water injection to 52U °c; at is delivered in two 
separate flows, one of which mainly cools the rotor and the other 


mainly cools the inner casing of the first cylinders. Valves 
regulate the flows of steam to produce the required temperatures. 
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The steam inlet unions have three walls, a thin inner one being of 

austenitic steel. it is exposed to high-temperature steam and 

imposes only a slight pressure drop, being separated by a small 

clearance containing. a little cooling steam from a surrounding 

Screen tube which is itself externally cooled. At the inner end 

of the steam union the flow of cooling steam is split. Part 

passes over the outer wall of the inner casing to a chamber ahead 

of the first stage runner, from which some of it goes to cool the. 

hish pressure end gland; the rest of it cools the first stage 

blade roots. The other part passes through the clearance between 

the outer screen and the main cylinder. Cooling steam then passes 

over the roots of guide and rotor blades, thus avoiding excessive 

temperature in the rotor and the main cylinder. Beyond the last 

stage the cooling steam mixes with the main flow. The special 

arrangements that are made to overcome differential expansion 

effects are. described. The nozzle boxes are screened from the 

Wain cylinder block, so that its temperature does not exceed -540 °C. 

The super-high pressure glands, of special design, are made of : / o 
vo 


’ 
Cooled steam turbine of whTGZ ... 


steel grade 1X 18K9T (1Kh18N9T). Preliminary design studies of the 
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cooling system were made on electrical models in the Khar 'kovskiy 
politekhnicheskiy institut (Xhar'kov Polytechnical Institute) and 

on steam models in the works laboratories. It was fcund that the 
rotor temperature ranged from 542 °C near the second stage to 

932 “C near the eleventh. The rate of flow of cooling steam is 

2C tons/hour. Because reaction-type blading is used the flows of 
main.and cooling steam are effectively separated, so that operation 
of the cooling system is not affected by changes in radial clear- 
ance of the main flow. Other general design features are described 
including the interesting point that both oil and water are used as 
governor system hydraulic fluids, to reduce the fire risk. The 
first turbine type SKR-LOO will undergo full-scale trials at the 
Kashira Regional Power Station, the cooled variant being used first 
as the most promising. There is reason to believe that the design | 
features embodied in this turbine will make it possible to design J 
large turbines for inlet steam temperatures of 700-750 °C using wv 
proved materials and mainly austenitic, : 

-There are 7 figures and 1 table. 


Card 4/4 


Cooled steam turbine of KhTGZ See 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550110017-0" 


mb SVE SEE EPS ET ESSE EEG AS SRS PEE SES FORE AR ELBE ROT EE ESR 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550110017-0 
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"Regeneration systems and regenerators of gas turbine plants" by 
TU.MDedusenko. Reviewed by L.AsShubenko-Shubin, V.A.Shvarts. 
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(Gas turbines) (Dedusenko, IU.M.) 
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(MIRA 15:2) 
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turbinnoge zevoda. im. S.Kirova. 
(Steam power plants 
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SHUBENKO-SHUBIN, L.A.; SOBOLEV, S.P., inzh.; POZNAKHIREV, V.F., inzh. 


a 


Thermal calculations and analysis of laws governing the 
twisting of the terminal stages of large steam turbines, 
Energomashinostroenie 8 no.10:1-6 0 '@, (MIRA 15:11) 


1. Chlen-korrespondent AN UkrSSR (for Shubenko-Shubin),. 
(Steam turbines) 
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“AUTHOR: © Shubenko-Shubiny ~ : rer ie a ee 
: TITLE: Steam turbine. sets. CHTGZ for large. power génerating 

: sets —. ee 


PERIODICAL: Energetika a " Slekteotschaiiias préhied tethaické’s 
— hospodarské literatury,. v.° 20, no. 2, 1963, 64, ar 
abstract E63- 882. Ai oetz teheskty stantsii, 33, ne. 

1962, 2-8): ae 


TEXT: The article records ‘Souipaatively che. features: “ane 
characteristics of. the 100; “150 .and=300- MW: steam turbines’ ‘built. 
by Khar'kovskiy zavod (Khar !kov- Works ). and: estimates. the savings 
achieved by. up-rating.. 7 figures and 1 table. — : 
[Abstracter's note: complete translation.] 3D Nee od 
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LISETSKIY, Nikolay Leontiyevich; SHVARTS, V.A., inzh., retsenzents 
SHUBENKO-SHUBINA, L.A. red.; CHISTYAKOVA, L.G., inzh., 
red.3; GORNOSTAYPOL'SKAYA, M.S., tekhn. red. 


_. [High-capacity gas turbines] Gazovye turbiny bol'shoi 
moshchnosti. Moskva, Mashgiz, 1963. 69 p. (MIRA 16:7) 
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cee TITLE: “Some Zolutiond to problens ¢ on 1 tree’ + nirtio of. turbine blades with 
ie iesaraes cross - sections : ey eS ES fa vat) 


SOURCE: Buergomashinostreyentye, no. 5, 1963, 16 


" TOPIC ‘TAGS: - turbine blade, turbine, ; vibration ‘frequency, turbine-blade: 


a2 ‘ABSTRACT: ihe’ problem of. free: vibrations of Gatine blades with vaitable eros! 
ee sections is considered. A: differential: ‘equation. ‘Of the fourth ordei>.used fo) 
“|> Calculating blade vibrations: is ‘reduced to. two independent : equations. ‘of the 
.-gecond order which apply to a wide Yange-of.rods with variable: cross sections, 
- The equations have been used to: calculate the frequency ‘of: vibration of ten © 
ene ie different turbine blades: with. variable cross. sections, The method gives: resulta 
a sea sufficiently accurate for pre2iminary turbine~blade calculations. rigs: art<.; 
ie has; 50 formulas, 2 hprecniat and: 3 Henres. 2 
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SHUBENKO-SHUBIN (LA,; FRIDMAN, A.Ye., inzh.; NEMIROV, V.S., inzh, 
“pout Professor I,I, Kirillov's book "Automatic control of steam 
and gas turbines," Energomashinostroenie 9 no.7:42-43 Jl '63.6 


A ar ent at 


(MIRA 16:7) 
1. Chlen-korrespondent AN UlrSSR (for Shubenko-Shubin), 
(Turbines) (Automatic control) 
- (Kirdllov, I.I.) 


sea eg se feat grt SS Re ae oe ASI NS [eterno icein ee tate Se eee paec eee ey ee tte 
ELE EADS BAVC TD Oe EE Ee ATCA REN Te SPREE IN D KGS ES VIPS SAT 1E SAI SERUTTESIORS LAD ESIMPE ACIS CORES eer 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001550110017-0" 


BEPROVED FOR REEEESE ait adel dora CIARDPS6: 00513R001550110017- ws 


Wog 2 TER aERYS RRS 


PARES TTR EN Sr See? sete erayere eT ee 2 


SHUBENKO-SHUBIN, Le, Geroy Sotsialisticheskogo Truda, glavnyy konstruk- 
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Talk with a visitor. Znan.-sila 38 no.5323 My '63. (MIRA 16:11) 
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ACCESSION NR: AP4045905 _ 5/0114/64/000/009/0001/0005 


' AUTHOR: Shubenko-Shubin, L. A. (Corresponding member AN UkrSSR); 
; Sobolev, S. P. (Engineer); Poznakhirev, V. F. (Engineer) 


TITLE: Designing the profile of rotor blades for the last stages of high-power 


i steam turbines 


- SOURCE: Energomashinostroyeniye, no. 9, 1964, 1-5 


TOPIC TAGS: turbine, steam turbine, turbine blade, turbine plade shape 


: ABSTRACT: Methods of blade profile design are considered which envisage 

i production techniques imposing certain limitations on the design, ‘such as plano- 

‘ milling by profile cutters. A set of "aerodynamically complete profiles" is used | °° 
' in the designing. All sections of the blade profile are designed simultaneously. 

' Schemes for forming the profile and internal blade surface are given and 

‘discussed. Two methods for a variable outlet angle -- by turning the profile and 
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; 4 -set of equations which includes certain parameters and the distance of the | 
f | section in question to the hub end. Orig. art. has: 6 figures and !7 formulas. { 
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SHUBSNKO-SHUBIN, L.A., doktor tekhn. nauk, prof.; KAPLAN, M.P., inzh, 


Concerning B.V.Rebrov's book "Marine gas turbine systems," Energo- 
mashinostroenie 11 no.7247 J1 '65. (MIRA 18:7) 
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SHUBENKO-SHUBIN, L.A.; POZNAKHIREV, V.F., kand. tekhn. nauk 


Approximate numerical method for calculating a three~dimensional 
flow in a steam turbine stage. Teploenergetika 12 no,11:25-29 
N '65, (MIRA 18310) 


1. Khar'tkovskiy +urbinnyy zavod im. S.M, Kirova i. Institut 
mekhaniki AN Uk: 3S5R, Khar'kovskiy filial. 
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SHURERNETSKTY, ¥.Ya., Cand biol Sci -- (diss) "Comparative 
_ analysis of sexual reproduction in nigner plants." 
Kisninev, 1958, 15 pp (Moskevskaya Oblast redagogical 


Inst im N.K. Krupskaya) 150 copies (KL, 50-58, 123) 
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DV evia 


SHUBENP, A.M 


story of the origin cf experimental psychological studies in 
psychoneurelogical insti 


tutions, Trudy Gos. nauch.-issl. inst, 
pstikh. 432304-390° 165, 


(MIRA 18:9) 


fre 
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gaondr Nikolayevich, 1875-1955 


{On the 25th anniversary of the inauguration of General Golovin's 
courses in military science in Belgrad] K 25-tiletiiu so dnie. 
oenno-nauchnykh kursow professora generala 
Mentona, Frantsiia, 1955. 64 p. (MIRA 10:8). 


osnovaniia Vyschikh v 
Golovina v Gelgrade. 


(Belgrad--Military art and science) 
(Golovin, Nikolai Nikolaevich) 
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SHULERT, A.D. 


r ; teva ins Merial S 
25221 SHULERT, A.F. 0 lekotorykh Csobennostyaih Raruskeniya Ad 
Tatellektuel ‘noy Deyatel'nosti Pri Lobnykh Traymakh. Sborik Meuch. Robot 
Psikhiatr. Bol'nitsy Im. Kashchenko, No. 6, 1949, S. 56-59 
20. Dermatologiya. Venerologiye 


50; Letopis! No. 33, 1949 
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SHUBERT, D.H., insh. 

ep upinsineibeiaceseane 

Usi lags in construction. Stroi.prom. 27 no. 6:17~18 
Je “tng. : (MIRA 13:2) 


(Slag) 
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PA 228761 


Srorrremenerte recinettnnnnrm—ermreegnerramaeanmanrnemrarinm = # 


USSR /ingtneering, - Conatniceton, 15 Jul 52 
Equipment 


“Mechanized Concrete-Mortar Plant," D. M. Shubert, 


Engr 
"Byul Stroit Tekh" No 14, pp 18-20 


Describes plant at which all operations of mixing 
concrete and mortar are completely mechanized. 
Plant employs 30 workmen and produces 100-120 cu m 
of concrete and 90-95 cum of mortar each shift. 
Productive capacity of one workman per shift 


amounts to 11 cu m of, concrete and 4.65 cu m of 
mortar. Prepn of 1 cum of concrete takes 0.72 
man-hr. 
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SHUBERT, Ke _ 


Atsimple radio receiver for "hunting foxes." Radio no.12:24 D 
6, (MIRA 14:12) 


1. Redaktor zhurnala "Funkamator", Germanskaya Demokraticheskaya . 

Respublika. ; 

(Radio~receivers and reception) 
(Radio direction finders) 
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SHUBERT, S.A. 


"Investigation of the Expansion of Filtering Charges 
in the Washing Process." Thesis for degree of Cand. 
Technical Sci. Sub 2) May 49, Academy of Commnal 
Economy imeni K. D. Pamfilov. 


Summary 82, 18 Dec 52, Dissertations Presented 


For Degrees in Science and Engineering in Moscow 
in 19h9. From Vechernyaya Moskva, Jan-Dec 1949. 
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MINTS D.Me3 SHUBERT, SAe3 KIRSANOV, M.Y., rede3 GUROVA, Oe, tekhn, eds 
eee seer RE TO 


AKKh lters] HMl'try 
lters and caloulations for washing high rate fi 
fos Sgaskians promyvki skorykh fil'trov, Moskva, Izd-vo M-va kom- 


. BS 1951. 173 De (MIRA 11:8) 
ccna ae as (Filters and filtration) 
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SHUBERT, S, MINTS, D, 
iy 
Filters and Filtration 
Thil ,-kom.Moz. 2 No. 8, 1952 


First results of the use of AKKh filters. 


December -_ 19572 Uncl. 


9. Monthly List of Russian Accessions, Library of Congress, 
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. soriah: or: aul }< , Sergey, Alek- 
WIWTS ,. Daniil Makeimovich, doktor: tekhnichesxkikh nauk; SHUBERT, Sergey Alt =~ 
i dandrovich, kandidat tekhnicheskikh nguk; SOKOL'SKIY, os redaktor; 
KOSYASHIBA, A., tomhaichaetty chars ; 

Vine detieiduel cagcecen te fae bretadys aes 

Hyari ramaler teatertelel’ Gidravlike: seraistykh: naterialov,. 
draulice’ of ‘pateriale)’Gidrav}ike:seraistyth eaterialev: 

Doce, brie. se Malcterstea korsrunal'nogo khosiaistva RSFSR, 39555! 

110 p. “(Witiaieation) © 0) (MERA 9:5 


is Camaro en 5 
cofdpera} batt cdued Sayd 
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USSP/Chemical Technology. Chewical Froducts and 


Abs Jour: 


Author 
Inst 
Title 


Orig Pub: 


Abstract: 


; ° Cara 1/2 


Their Applicatiou--Weter Treatment. 
Sewage water 


Ref Zhur-Khimiva, No 2, 1957, 9134 


Shubert, S.A. 

Not given 

Experience with the Application of AKK, Filters 
in Drinking Water Supply Systems 


Vodosnabzhenive i san. tekhnika, 1955, No 2, 1-3 


The followings recowwendations are made on the basis 
of the generalized experience with the operation 

of tO AKKh filters in drisking water supply systems: 
thickness of the sisporting gravel bed, 450-550 mm: 
thickness of the filtex sand bed, 1150-1500 mn 

(dy, 0.45-0.55 mm aud dy, 1.5-1.6mm); underdrain 
system, high-resistance’ piping with a center drain 
of perforated vinyl plastic pine. The breakage 

of the vinyl plastic pipes which have been observed 
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USSR/Chemical Technology. Chemical Products and I-12 
Their ADOA ee Oe ter Treatment. Sewage 
Water 


Abs Jour: Ref Zhur-Khimiya, Mo 3, 1957, 9134 


Abstract: is traced to the incorrect operation of the filters, . 
i.e., their toc-rapid baciwashing.after drainage 
for repair or inspection. 
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PODLIPSKIY, Viktor Aleksandrovich, glavnyy inshoner; ea ee 
Alekeandrovich, starshiy nauchnyy sotrudnik; » Mees 
weROERE SOL sEIY, 1.¥., redaktor izdatel'stva; ZHOROV, D.M., 
tekhnicheskiy redaktor 
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(Rxperience in using new equipment in the Ufa water supply system] 

Opyt primeneniia novoi tekhnild na Ufimskom vodoprovode. Moskva, 

-Isd-vo Ministerstva kommunal'nogo khoziaistva RSFSR, 1956. 94 p. 
(MERA 10:2) 

l. Ufimskiy trest "Vodokanalizatsiya" (for Podlipskiy) 2. Akademiya 

kommunal'nogo khozyaystva im. K.D.Pamfilova (for Shubert) 

(Ufa--Water sugply) 
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SHUBERT, S.A.; PERLINA, A.H.; KULZHINSKIY, V.1.; SIDRKO, T.K.; ALEKSANDROV, 

les D.N.; SOKOLOV, V.P.; FAL'KOVSKAYA, L.N.; BRUK-LEVINSON, T.Le; 
BELYAKOVA, A.H.; KOZHEVNIKOVA, Ye.K.; AVRUSHCHENKO, R.A., rede 
izd-va; VOLKOV, S.V¥., tekhn.red. 


[Water purification for water supply to machine-tractor stations 
and state farms] Ochistka vody dlia vodosnabzheniia poselkov 
MTS i sovkhozov. Moskva, Izd-vo M-va koumun.khoz. RSFSR, 19576 
69 pe : (MIRA 11:6) 


1. Akademiya kormunal'nogo khozyaystva, Moscow. 
(Water-~-Purif ication) (Water supply, Rural) 
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